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A lower bound {-k(4q + 5))” * + 4 is given for the minimum weight of the sym- 
metry code C(q) over GF(3), which is introduced by Piess [3]. 
Let 4 be a prime power such that 4 z 2 (mod 3) and q = 3 (mod 4), 
GF(q) a field of q elements and x the quadratic character of GF(q)* with 
x(0) = 0. 
Let T be a matrix of degree q defined by T(u, b) =~(b - a), where a, 
b E GF(q) and the first row and column correspond to 0, and 
s= 





Let C(q) be the code generated by (1,+, , S) over GF(3), which is in- 
troduced by Pless in 131, and let I,,, denote the identity matrix of degree 
q+ 1. 
The purpose of this note is (i) to show that the minimum weight of C(q) is 
not smaller than that of the code S(q) generated by I,+ I + S, and (ii) to 
show that the minimum weight of the code T(q) generated by I, + T, namely, 
a type of quadratic residue codes, is not smaller than f-i(4q $5)}“’ 2 + +. In 
particuiar, the minimum weight of G(q) is not smaller than 
j-+(44 $5)}1’2 + f. 
Recently van Lint and MacWilliams [2] made an extensive work on 
quadratic residue codes, and, in particular, they obtained a lower bound for 
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the minimum weight, which, when applied to T(q), coincides with the bound 
in this note. But our proof seems to be more visible. 
1. As is shown in [3], we may choose 
I+ s, 
I-S, 
as generators of C(q). Let U and L be the subcodes of C(q) generated by 
(I+ S, I + S) and (I- s, ---I+ S), respectively. Then any codevector of C(q) 
has a form (x + y, x - y), where (x, x) E U and (v, -JJ) E L. 
LEMMA 1. Let w denote the weight function. Then we have that 
w(x + y, x - y) > w(x) and w(y). 
ProoJ For simplicity we may assume that 
+-a+ tb+ +-c+ 
x = (l)...) 1, -l,..., -1, 0 )..., 0) 
and that 
4-a--, +b-+ 
y= (l)...) 1, -l,..., -1, 0 )...) 0, l)..,) 1, -l,..,, -1, 
+-a,+ t a, -+ ta3-+ tb,-+ ebz-+ 
+-Cd 
x 0 )...) 0, l)..., 1, -l,..., -1, 0 )...) 0). 
tb,-+ tc,+ +- c:! --) tcj3 
Then we have that w(x) = a + b, w(y) = a, + a2 + b, + b, + c, + ct, 
w(x+y)=a,+a,+b,+b,+c,+c, and w(x-y)=a,+a,+b, + 
b, t cl + c,. Thus we have that w(x + y, x -JJ) = a, + a, + 2a, + b, + 
b, t 2b, + 2c, + 2c, > w(x) and w(y). 
Hall has shown that I + S and I - S are equivalent as Hadamard matrices 
[ 1, Theorem 2.21. So the codes generated by I+ S and I- S, respectively, 
have the same minimum weight. Thus the minimum weight of C(q) is not 
smaller than that of S(q). 
2. As is shown by Pless [3, Corollary 2.11 any codevector of C(q) 
has the weight divisible by 3. In particular, any codevector of LJ, and hence 
any codevector of S(q) has the weight divisible by 3. Therefore the weight 
w(v) of a codevector v of T(q) satisfies the congruence w(v) 3 0 or 2 
(mod 3). In particular, the minimum weight m of T(q) satisfies the con- 
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gruence m z 2 (mod 3), because the automorphism group of the code S(q) 
is transitive on coordinates [3, Remark 4.11. 
Let u = (u,) and U’ = (uh) be two codevectors of T(q), where a & C%(q). 
Then we say that u and u’are disjoint if u, uh = 0 for every a E GF{q). Let 
w(u)=m and oE Aut T(q), where Aut T(q) denotes the automorphism 
group of T(q). Then u and no are not disjoint, because W(V + u”) Z 2 + 2 
(mod 3). Note that Am T(q) contains a ‘5-egular transitive” subgroup G(q) 
isomorphic with GF(q). 
LEMMA 2. Let G be a regular transitive permutation group on l2 with 
1 D I= n. Let T be a subset of fz with 1 r/ = m’ such that rnro # @ for 
every o E 6. Then we have that m’ 2 {+(4n - 3)}“” + 4. 
Proof: Let i # j be two points of r and let s(i, j) be the element of G such 
that s(i) = j. Then rn To # 0 and s # 1 imply that s = s(i,, j,) for some 
i, #j,. Then we have that n < 1 + m’(m’ - 1). 
Since q z 2 (mod 3.), q # 1 + m(m - 1). Since q = 3 (mod 4), 
q f m(m - 1). So we have that q + 1 = m(m - 1). Thus the minimum weight 
of T(q) is not less than {+(4q + 5))“’ + -5. 
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